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CHEMICAL COMFOUNDvS 
The present invention relates to compounds which are antagonists of gonadotropin 
releasing hormone (GnRH) activity.. The invention also relates to pharmaceutical 
formulations, the use of a compound of the present invention in the manufacture of a 
5 medicament, a method of therapeutic treatment using such a compound and processes for 
producing the compounds. 

Gonadotropin releasing hormone (GnRH) is a decapeptide that is secreted by the 
hypothalamus into the hypophyseal portal circulation in response to neural and/or chemical 
stimuli, causing the biosynthesis and release of luteinizing hormone (LH) and follicle- 
10 stimulating hormone (FSH) by the pituitary. GnRH is also known by other names, including 
gonadoliberin, LH releasing hormone (LHRH), FSH releasing hormone (FSH RH) and 
LH/FSH releasing factor (LHZFSH RF). 

GnRH plays an important role in regulating the action of LH and FSH (by regulation 
of their levels), and thus has a role in regulating the levels of gonadal steroids in both sexes, 
15 including the sex hormones progesterone, oestrogens and androgens. More discussion of 
GnRH can be found in WO 98/5519 and WO 97/14697, the disclosures of which are 
incorporated herein by reference. 

It is believed that several diseases would benefit from the regulation of GnRH activity, 
in particular by antagonising such activity. These include sex hormone related conditions 
20 such as sex hormone dependent cancer, benign prostatic hypertrophy and myoma of the 
uterus. Examples of sex hormone dependent cancers are prostatic cancer, uterine cancer, 
breast cancer and pituitary gonadotrophs adenoma. 

The following disclose compounds purported to act as GnRH antagonists: 
WO 97/21435, WO 97/21703, WO 97/21704, WO 97/21707, WO 55116, WO 98/55119, WO 
25 98/55123, WO 98/55470, WO 98/55479, WO 99/21553, WO 99/21557, WO 99/41251, WO 
99/41252, WO 00/04013, WO 00/69433, WO 99/51231, WO 99/51232, WO 99/51233, WO 
99/51234, WO 99/51595, WO 99/51596, WO 00/53178, WO 00/53180, WO 00/53179, WO 
00/53181, WO 00/53185 and WO 00/53602. 
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It would be desirable to provide further compounds, such compounds being 
GnRH antagonists. Thus, according to the first aspect of the invention there is provided a 
compound of Formula CD, 



R s — M 



M / 



'1, 

R 



Fonnula (I) 



wherein: 



10 



15 



20 



r 1 i5 selected from: hydrogen, optionally-substituted C^alkyl, optionally substituted aryl 

or optionally-substituted arylCi^alkyl; 
R 2 is an optionally-substituted mono or bi-cyclic aromatic ring; 
r 3 is selected from a group of Formula (Ha) to Formula (IK): 



N-B-R 8 

Formula (Ha) 
R 7 

N-J-K-R 8 



6 N-B-R 8 

Formula (lib) 



R 



R6a ^r A 



r 

N-J-K-R 8 



Formula (He) 
R 22 

N— R 21 

a^7 r63 

Formula (He) 



Formula (Ed) 



.22 



l-R 21 



Formula (Df) 



R* is selected from: hydrogen, optionally substituted C^alkyl, optionally substituted aryl, 
Ci-sperfluoroalkyl, cyano, nitro, halo, R 9 0(CH 2 ) m -. R 9 C(O)N(R 10 )-» 
R 9 R 10 NC(O)N(R 10 )- or R 9 S(0„) -; 

R s Ts""a gT:oupx»f Forrnula-CEH): " ~ " ~ ~ - 
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Formula (LI) 

R 6 and R 6 * are independently selected from hydrogen, optionally substituted Chalky!, 
optionally-substituted aryl or optionally substituted arylCi^alkyl, or R 6 and R fe taken 
5 together and the carbon atom to which they are attached form a carbocyclic ring of 3-7 

atoms, or R 6 and R 6a taken together and the carbon atom to which they are attached 
form a carbonyl group; 

or when A is not a direct bond the group forms a carbocyclic ring of 3-7 

carbon atoms or a heterocyclic ring containing one or more heteroatoms; 

10 or the group forms a heterocyclic ring containing 3-7 carbon atoms and one 

or more heteroatoms; 
R 7 is selected from: hydrogen, optionally-substituted C^alkyl, optionally-substituted 
arylCi-ealkyl, optionally-substituted aryl, optionally substituted heterocyclyl, optionally 
substituted heterocyclylCi^alkyl, R 9 Od. 6 alkyl-, R 9 R 10 NC^alkyl-, 
15 RV^C^C^alkyl, -C(NR 9 R 10 )=NH; 

or when R 3 is a group of Formula (He) or (Ed) R 7 is of the formula -J-K-R 8 ; 
R 8 is selected from: 

(i) hydrogen, C^alkyl, C 2 ^alkenyl, C^alkynyl, haloC^alkyl, C^alkoxyCi^alkyl, 
hydroxy, hydroxyCi- 6 alkyl, cyano, N-C M alkylamino, NJ^di-Ci^alkylamino, 
20 C,. 6 alkyl^S(On>, -0-R b , -NR^, -C(0)-R b , -C(0)0-R b , -CONR b R c or 

NH-C(0)-R b , 

where R b and R c are independently selected from hydrogen and Ci^alkyl 
optionally substituted with hydroxy, amino, N-Ci^alkylamino, 
N,N-di-C M alkylamino, HO-C 2 ^alkyl-NH- or HO-C 2 -4alkyl-N(Ci^alkyl)-; 
25 (ii) nitro when B is a group of Formula (TV) and X is CH and p is 0; 

(iii) C3-7Cycloalkyl, aryl or arylC^alkyl each of which is optionally substituted by R 12 , 
R 13 andR 14 ; 
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(iv) -(Q>aryl , -(Q)-heterocyclyl, -aryl-(Q)-aryl, each of which is optionally 
substituted by R 12 , R 13 and R 14 

wherein -(Q)- is selected from E, F or a direct bond; 

(v) heterocyclyl or heterocyclylCi^alkyl each of which is optionally substituted by 
5 R n ,R 13 andR 14 ; 

(vi) a group selected from R 12 , R 13 and R 14 ; 

R 9 and R 10 are independently selected from: hydrogen, hydroxy, optionally substituted 
Ci- 6 alkyl, optionally substituted aryl, optionally substituted arylCi^alkyl, an optionally 
substituted carbocyclic ring of 3-7 atoms, optionally substituted heterocyclyl, optionally 
10 substituted heterocyclylC^alkyl or R 9 and R 10 taken together can form an optionally 

substituted ring of 3-9 atoms or R 9 and R 10 taken together with the carbon atom to 
which they are attached form a carbonyl group; 
R u is selected from: hydrogen, optionally substituted Ci^alkyl, or NCR^ 10 ); 
R 12 is selected from: hydrogen, hydroxy, R 17 R 18 N-, optionally substituted 
15 Ci^alkyl-S0 2 N(R 9 )-, optionally substituted aryl-SC^NCR 9 )-, 

C^perfluoroalkyl-SOaNCR 9 )-; optionally substituted Ci^alkyl-N(R 9 )S0 2 -, optionally 
substituted aryl-NCR^SCV, Ci^perfluoroalkyl-NCR^SOz- optionally substituted 
C^alkanoyl-NOR^SOa-; optionally substituted aryl-C(0)N(R 9 )S0 2 -, optionally 
substituted Ci^alkyl-SCO,,) -, optionally substituted aryl-S(O n ) - , Ci. 3 perfluoroalkyl-, 
20 Ci- 3 perfluoroalkoxy, optionally substituted d. 6 alkoxy, caiboxy, halo, nitro or cyano; 

R 13 and R 14 are independently selected from: hydrogen, optionally substituted Ci^alkyl, 
optionally substituted C 2 -6alkenyl, cyano, nitro, Ci. 3 perfluoroalkyl-, 
Ci_ 3 perfluoroalkoxy, optionally substituted aryl, optionally substituted arylCi-ealkyl, 
R 9 0(CH 2 ) s -, R 9 (0)0(CH 2 V, R 9 OC(0)(CH 2 ) s -, R 16 S(On)(CH 2 ) s -, R'R^CCOXCH*),- 
25 or halo; 

R 15 is selected from: hydrogen, optionally substituted Ci^alkyl, R 19 OC(0)-, 

R^^CCO)-, R 9 C(0)-, R 9 S(On)-; 
R 16 is selected from: hydrogen, Ci^alkyl, Ci. 3 perfluoroalkyl or optionally-substituted aryl; 
R 17 is independently selected from: hydrogen, hydroxy, cyano or optionally substituted 
30 Ci_ 6 alkyl; 

R 18 is a group of formula R^-CfltfR 1 Vi- wherein R 18a is selected from: R 19 OC(0)-, 
R^^CCO)-, R 9 ^-, R 9 C(0>, R 9 C(0)N(R 10 )-, R 9 R 10 NC(O)-, R^'^C^NCR 10 )-, 
R^O.NCR 1 V, R^NSOiNCR 10 )-, R 9 C(0)0-, R 9 OC(0)-, R 9 R 10 NC(O)O-, R 9 0-, 
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R 9 S(O,0-, RV^SCOn) optionally substituted Ci^alkyl, optionally substituted 
heterocyclyl; 

or R 17 and R 18 when taken together form an optionally substituted carbocyciic ring of 3-7 
atoms or optionally substituted heterocyclyl; 

R w is selected from: hydrogen, optionally substituted Chalky, optionally substituted aryl, 
optionally substituted arylCi^alkyl, optionally substituted C^cycloalkyl, optionally 
substituted heterocyclyl or optionally substituted heterocyclylCi^alkyl; 

R 20 is selected from R 12 or R 13 ; . 

R 21 and R 22 are independently selected from hydrogen, optionally substituted Chalky!, 
optionally substituted C 3 . 7 cycloalkyl, optionally substituted heterocyclyl, optionally 
substituted heterocyclylCi^alkyl, optionally substituted C^alkenyl, optionally 
substituted C 3 -6alkynyl, -(C 1 ^aikyI) aa -S(O n >-(Ci^alkyl)bb-; R^^NCz-ealkyl, 
R 9 OC2-6alkyl or R^^C^Ca^alkyl, with the proviso that R 9 and R 10 independently 
or taken together are not optionally substituted aryl or optionally substituted 
arylCi^alkyl; or 

R 21 and R 22 taken together form an optionally substituted non-aromatic heterocyclic ring; 
A is selected from: 

(i) a direct bond; 

(ii) optionally-substituted Ci_ 5 alkylene wherein the optional substituents are 
independently selected from: optionally-substituted Ci^alkyl- 
optionally-substituted aryl, optionally substituted arylCi^alkyl or substituted 
arylCi. 6 alkyl; 

(iii) a carbocyciic ring of 3-7 atoms; 

(iv) a carbonyl group; 



or when R 3 is a group of Formula (Ha) or (lib), the group 

heterocyclic ring containing 3-7 carbon atoms and one or more heteroatoms; 




forms a 
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X 




10 



or when R 3 is a group of Formula (Ha), (lib), (He) or (Ed), the group 

forms a heterocyclic ring containing 3-7 carbon atoms and one or more heteroatoms; 
B is selected from: 

(i) a direct bond; 

(ii) a group of Formula (IV) 



X is selected from N or CH, 

wherein at position (a) Formula (TV) is attached to the nitrogen atom and the (CH 2 )p 
group is attached to R 8 ; and 
(iii) a group independently selected from: optionally substituted Ci^alkylene, 
optionally substitute Cvycycloalkyl, optionally substituted C 3 ^alkenylene, 
optionally substituted C 3 ^alkynyl, Ci^alkoxy, (Ci. 5 alkyl) aa -S(On)-(Ci. 5 alkyl)bb-, 
(Ci. 5 alkyl)aa-0-(Ci. 5 alkylW or (Ci. 5 alkyl)aa-N(R 15 )- (Cx-salkyl)^ 
wherein R 15 and the (Ci_ 5 alkyl) aa or (Ci. 5 alkyl) b b chain can be joined to form a ring; 
or the group -B-R 8 represents a group of Formula (V) 




Formula (IV) 



wherein: 



O 




Formula (V); 




20 



or the group 



together forms a heterocylic ring containing 5-7 carbons atoms; 



or the group 

one or more heteroatoms; 




forms a heterocyclic ring containing 3-7 carbon atoms and 
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(i) a direct bond; 

(ii) a group of Formula (IV) 



(a) * « 



10 



15 



Formula (IV) 

wherein: 

X is selected from N or CH, 

whe^ positlon „ Folmula ^ js anached ^ 

group is attached to R 8 ; and at °m and the (CH 2 )p 

me group -B-R represents a group of Formula (V) 



Q 

R 11 



Formula (V); 

• 7 j 

20 or the group ^ .„„ „ 

N-B-f 

or the group ^ " ^ 

- aswjsaj tasahM ~^~ S 3-7ca*„„ atomsmd 
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Eis-O-, S (0a) , . C( OK .NRis. Qr ^ 7 ' 
Fis-ECCHa),-; ' )q ' 



10 



G« K lcced tem:hydrogenJiaJoNo 

C«atonyle 1 ,e,opaonaIly S ub sl i lutt( , c , j , il , lv „ Vt> optionally substituted 

J is a group of the f„ mula: ^x,,™ ^" *" " " *« b °° d '° 

^yieue ^up „ optiOMlIV ^J^" — • * .han „, ae 

K is selected from: a direct bond O rna ^ 
-N(R^(CH 2 ),,.oC(OK^^ 

^WH^ )( ^^vOS(o b) . (C h 2)s . iOT 

L is Se,ected from optionally substituted arv. 

Mis-CCHa^O-; ^^ IOr0 ^ 0n ^-b S dtutedbeterocycl y l; 



n is an integer between 0 and 2: 
P is an integer between 0 and 4; 

q is an integer between 0 and 4; 
15 r is an integer between 0 and 4; 

s is an integer between 0 and 4; and 
t is an integer between 0 and 4; 
with the proviso that 



(0 ""• e »Giahydrogeuorhalo, t he„H» andR .., „ . 

to R then G is substituted by a single ^ * h ™ ° * a diree. bond 

-asa,, s „, VMeorpro ^ gtl] ^ aS ^^P^ ft on,»« ;a „ d 

According to a further feature of the fl«. . 
25 ****** fomulaaon °' ^ tol — ' « «- invention there is provided a 

*ereof: """^ of F< ™^ CD, or sale, pre-^ „ so , vaB 

30 (a) hi^r^ ofa ^ tte »^-^^ng 

0>) the use in the manufacture of * ™w • 
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(0 the use in the manufacture of a medicament for administration to a patient, for 

therapeuticaUy treating and/or preventing a sex hormone related condition in the patient 
According to a further aspect of the invention there is provided a method of 
- —antagonising S****o,*n*^^ 

5 compound of Formula (I), or salt, pro-drug or solvate thereof, to a patient. 

Whilst pharmaceutically-acceptable salts of compounds of the invention are preferred, 
other non-pharmaceutically-acceptable salts of compounds of the invention may also be 
useful, for example in the preparation of pharmaceutically-acceptable salts of compounds of . 
the invention. 

10 In the present specification, unless otherwise indicated, an alkyl, alkylene, alkenyl or 
alkynyl moiety may be linear or branched. The term "alkylene" refers to the group ^CH 2 -. 
Thus, C 8 alkylene for example is -(CH^-. For avoidance of doubt the term Q>alkyl within 
the group C^alkyl is a direct bond. 

The term "aryl" refers to phenyl or naphthyl. 
15 The term "carbamoyl" refers to the group -C(0)NH 2 . 

The term "halo" refers to fluoro, chloro, bromo or iodo. 

The term "heterocyclyl" or "heterocyclic ring" refers to a 5-10 membered aromatic 
mono or bicyclic ring or a 5-10 membered saturated or partially saturated mono or bicyclic 
nng, srnd aromatic, saturated or partially unsaturated rings containing up to 5 heteroatoms 
20 mdependently selected from nitrogen, oxygen or sulphur, linked via ring carbon atoms or ring 
mtrogen atoms where a bond from a nitrogen is allowed, for example no bond is possible to 
the mtrogen of a pyridine ring, but a bond is possible through the 1-nitrogen of a pyrazole 
nng. Examples of 5- or 6-membered aromatic heterocyclic rings include pyrrolyl, furanyl 
imidazolyl, triazolyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyridinyl, isoxazolyl, oxazolyl ' 
25 1,2,4 oxadiazolyl, isothiazolyl, thiazolyl and thienyl. A 9 or 10 membered bicyclic aromatic 
heterocyclic ring is an aromatic bicyclic ring system comprising a 6-membered ring fused to 
eather a 5 membered ring or another 6 membered ring. Examples of 5/6 and 6/6 bicyclic ring 
systems include benzofuranyl, benzimidazolyl, benzthiophenyl, benzthiazolyl, 
benzisothiazolyl, benzoxazolyl, benzisoxazolyl, indolyl, pyridoimidazolyl, 
30 pyrirnidoimidazolyl, quinolinyl, isoquinolinyl, quinoxalinyl, quinazolinyl, phthalazinyl 

cmnolinyl and naphthyridinyl. Examples of saturated or partially saturated heterocyclic rings 
mclude pyrrolinyl, pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl, dihydropyridinyl and 
--dilxydix)p_yiiinidinyl. 
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The term "aromatic ring" refers to a <> i n 
aHphur. Examples of such 'Wade rings- oh ^ " 

5 — «. isou^oiy,, ^S;^™- — * '.2.4 
mienyl and pyridyl . """"^ ^f 6 ™ 1 """"fc ™B» include 'phenyl, 

4- 

TTesymbo. .b*^^^ 

molecule. up 1S uniced to the remainder of the 

CwparlhoroalM is hifluromemyl ^ ' P " fe,ab, y 

.5 2 ^ ropy ,:r~ me t hy 1 ene.e m y,e„e m d 

hyriroxymemyi, hytoxyemy, md „ TV "^«.^y' include 

20 ^P^ox^cd.y^^pLofQ^Zr' 4 ? ^^W-PW 
examples of NJf !di C Z. "* M-^yhatao and N-e„, yIamim , 

examples of a^ 1Cl tac^ ^■W-W"-**^**** 
30 pyrimidmyiemy!. "Idm-Ly, ethyl, ■m.daaolyled.y,, pyridylmemyl and 

orms by vntue of one or more asymmetric carbon atoms, 
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■he invention includes in iB definition my ^ ^ ^ ^ ^ fom 
possesses the property of antagonizing 



matenals or by reaoU-uo, of . tacenuc form . SMarly> „ J 

evainaw nsn.g ,he s ^ lab0 ^ rcfemd to here . nafter 

The invention also relates .0 any and .1, tautonteric fornts of the compounds of dte 

releasing hormone (GnRH) activity. P 

presentmvenUon encompasses al, such solvated fonns which possess the pnoperty of 
antagomzmg gonadotropin releasing hormone (GnRH) activity . 

15 any oiw^^i^oUo\^rig 1 app^y^ 0m,U ' a ^ 0miU ' a ^ ?oni,u l a (lb) are those wherein 

Inferably R> is selected hem hydrogen or opdooaUysnbsdtotedCalfcy,. More 
hydrogen^ re P I ® sen l s hydrogen, orethyl, ethyl or rert-botyl. Mosr preferably^ 1 represents 

20 sub «r?r ,y ° Pt " >Ml """^ °" * M*"—* *cted from: optionally 

C,. 3 perfi„o ro aIk„,y, arylC M alkv. 

h??^ 1 *W K-W, RV^HrV or 

to 8^-™yfo m aCa. w boeye Ucrin80rahettlIJCycli 

Prefe^T 11 ^^''^•'•'-''""--Ucringah.etere. Most 
preferably R represents optionally substituted phenyl. 

sub t ^T" ° Pti0nal ! '" >S, ' t ° e " tS ° n * 2 * — tore: opdonaUy 

c tr opsona,,y ^ c « ' 

cyano, R RN, ophonafiy.ubsu.uted C,. s a»ry, (preferabiy, Ct.a.ky,. eg, methy, orerhy,. 
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optionaUy substituted C^alkoxy (preferably* C In, 

Callcyloraryl. Yet ^ ^,1 ^^^^en, 

5 subsdtuenfcontfa^ ^^T^*** Most ^-bly optional 

orSsubstituents. * ^ ^ m F or CI. fteferabiy R 2 beare 1>2 

Most preferably R* represents 

+0 

CH 3 

» prefei^^^^is'a^Qyp 6 ^^^^ 1 ^^ 111 ^ °^ ormu I a (Ha) or Formula (lib). Most 
Preferably the group of Formula Oil): 

. , Formula (HI) 

-selected from a group of Formula ffl-a; m . b - m . c . m d . m m 

^ "V -ry ^ 

o o 6h R °h 



.,18/ ^ 



'"■ b lll-e 



R 24 

net"" 



Ill-i 

wherein: n H 
het represents an optionally substituted 3- to 8 n^H , u 

« andR are independently selected from: 



10 



15 



# 
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0) hydrogen or optionally substituted C^alkyl; or 

(«) R 23 and R 23 * together with the carbon to which they are attached form an 
____optionallysubstituted 3 to 7-membered cycloalkyl ring- 
« andR are selected from: 



R selected from hydrogen; optionally substituted C^alkyl; optionally 
substituted aryl; -R--Ar, where R d represents C, 8 alkylene and Ar represents 
optionally substituted aryl; and optionally substituted 3- to 8- membered 
heterocyclic ring optionally containing from 1 to 3 further heteroatoms 
independently selected from O, N and S; and R 25 is selected from hydrogen- 
optionally substituted C^alkyl and optionally substituted aryl- 
(ii) wherein the group 0 f Formula (HI) represents a group of Formula IH- a , ffl-b or 
HI-., then the group NR M (-R*) represents an optionally substituted 3- to 8 
membered heterocyclic ring optionally containing from 1 to 3 further heteroatoms 
independently selected from O, N and S; or 



(iii) wherein the group of Formula (HI) represents structure m-e 

represents an optionally substituted 3- to 8- membered heterocyclic ring 
optionally containing from 1 to 4 heteroatoms independently selected from O N 
andS; 



"••9 Ill-It 



R 2 t K\ R 23a 

0 C^alkyl-^H 



lll-i 

wherein R 23 , R*>, R* and R* are as defined above. 



Ill-] 
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_ „ "1-9 lll-h 

WhCrein * * R and R 25 are as defined above 
5 ^^V^^^j^^^^^^^ 



groups: 



•7 ox 




wherein Me represents methyl 
M«p^ IyUlegroupofFomulaTO ,^ taoneofaefoUowiiigero<ii)s 

t^:;?* ^^'r rcpreferab,yi " depe " de ^^'-'. y(lro8en(>rnieuiy , 



groups: 
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3 embodime * of the invention when R 8 is heterocyclyl then R 8 is preferably 

5 selected from one of the following groups: 
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^ar ^ ^ 

-f^N^V*' 2 -f^r^R" eM^ N -!VR" 




R 

wherein Z is selected fto^o s,,,.^ , 

wi,„dS- , K anaK arc as defined above. 

WhenR 'aarylorao-KO-arylopHonallysubsdtetedbyR'a R'>and»" »« 
prcfe ra blyselected„neo f d,ef„1 I „ wtaggroups: . " a " dR * 





wherein D is seleeted from group E, gronp F or a direct bond- 

^^-^'^^Xhydroxyc,^^^,^^'', 

' ' c , "^ 1 ^ 0<m0re P refe ^ 1 )'NMme t h,lanii„oe<hvland 

Phenyl, benzy,, cyanophenyt. pyrrohdinyi, pyrroMnyiediyl, imidazoiy, J^i ' 
(mcne preferabiy imid^iyielhy,,, miaaoiy,, pyridyi, p^yfC,^, m^ ^ 

rxrr~ w ^ a ^-^---~--Lby 

When R» and/or R'» is a componen, of gronp G, R'and R» are preferably 
aryl, optionally substituted aiylCi^alkyl or R' and R'° forms C3. 7 cycIoaikyl or heterocyclyr^ 
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Further preferably hydrogen or C M aftyl. M^Lf^., u * 
^rablybothRW'a^, ^ Most 

15 ^^Bi-leeWrroraopUo^y^^c,^,^^^^ 

C h™. v' 0 ™ 8 3 Cs " hMeroc > ,:lic *re»»l>ly unsubadtmed ethylene or a 

Mos.prefcrablyn.thylene . e»y^ pC^Le or 

» prej^^^ ~ ^ **» — * W. Most 
Preferably M is ~CH 2 -0-. 

Preferably opdonal aubadtuents on heteroeyclyl groups fa R« R » R .. pta „„„ „„ 

^yolylEro U p s fonned„henR»andK'«,„getherfo™, h K f ™ 
tare: opdonally subadn»M r- ,,. , „ w ^»f°nn a heterocyclic ring ara selected 

* C^S? !T* SUbS '"- ttd * ^o. 



Preferably the optional substituents on alkvl al^nvi *it. , 
30 groups aro ladependeatly selecfcd fton, ^Z C 2 T " ^ ~* ~* 

— - A opdonally sttbstftutT^ ^ " 3 "° yd ° a,kyl 

urea aryic^alkyl, hydroxy, oxo, cyano, C^alkoxy, halo 
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5 cyano, mtro, halo (preferably fluoro), C, 3 perfluoroalkyl, Q.perfluoroalkoxy, optionally 
substituted aryl, optionally substituted arylC^alkyl, R 9 0(CH 2 ) p - f R»C(0)0(CH 2 V 
R OC(0)(CH 2V> R^CH^-, R^QOXCH^ or halo; wherein w is an integer 
between 0 and 4 and n, R» and R 10 are as defined above.. 

In preferences for heterocyclyl in R' the nitrogen atoms contained in R» heteroaromatic 
10 nngs exist either as drawn or, where chemically allowed, in their oxidised (N->0, N-OH) 
state. 



Where optional substitution is mentioned at various places the optional substituents also 
comprise the following definition which refers to one, two, three or more optional 
substituents. Unless otherwise indicated above (i.e., where a list of optional substituents is 
15 ^allylistedwi^ 

Caalkyl (eg, c^alkyl, and most preferably methyl, ethyl or rm-butyl); C 3 . 8 cycloalkoxy 
preferably cyclopropoxy, fcyclobutoxy or cyclopentoxy; C^alkoxy, preferably methoxy or 
C^alkoxy; halo, preferably CI or F; Hal 3 C-, Hal 2 CH-, HalCH 2 -, HaI 3 CO-, Hal 2 CHO or Hal 
CH 2 0, wherein Hal represents halo (preferably F); R«CH 2 0-, R b C(0)N(R>, R-S^N^)- or 
20 R*-R>N-, wherein R* and R> independently represent hydrogen or C^alkyl (preferably 
methyl or C^alkyl or C^alkyl), or R*-R>N- represents an optionally substituted C 3 8 
preferably Cm. heterocyclic ring optionaUy containing from 1 to 3 further heteroatoms 
andependently selectedfrom O, N and S; hydrogen; 0rR*C(O)O- or R"C(0)-, Representing 
hydrogen, optionally substituted phenyl or Chalky, (preferably methyl, ethyl, ^propyl or 
25 ^-butyl). For optional substitution of the heterocyclic ring represented by R«-R- N - at least 
one (eg, one, two or three) substituents may be provided independently selected from 
C^alkyl (eg, C^alkyl, more preferably methyl); phenyl; CF 3 0-; F 2 CHO-; C, 8 alkoxy 
preferably methoxy, ethoxy or C^alkoxy; C,,,alkoxyC(0), preferably methoxycarbonyl 
eftox ^onyUm-butoxycarbonylorC 3 .alkoxyC(0)sphenox ' 
30 C, 8 alkanoyl, preferably acetyl, ethanoyl or C 3 ,a,kyanoyl; carboxy; C^alkylS^ wherein 
nms an integer between 0 and 2, preferably methylthio, ethylthio, C 3 . 6 alkylthio 
methylsulphinyl, ethylsulphinyl, C^alkylsulphinyl, methylsulphonyl, ethylsulphonyl or 
- C3 ^^^ttto^^ RmR n N . where Rm . and Rn 



# • 
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3 }»< 

Formula (la) 

wherein 

R J is ejected from . ^ ^ PonmlU ^ ^ 

10 , / omi ^aia) Fonnula(Hb) 

R » A , B and M are as defined abov, 
or salt, solvate or pro-drug thereof. 

15 A is optionally substituted Q.salkylene; 

Bisseleotedfion.optionallysubstitutedQ.allcyleneorthegroup ^ ^ fo 

nng containing C 5 . 7 heterocyclic ring; 01183 
M is -CH2-O-; 

R 1 is hydrogen or C M alkyl; 

s-jcycloalkyic^alkyj, heterocyclyl, heterocyclylCwalkyl, or 
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heteiocycIylcaibonylCMalkyl wherein aryl and heterocyclyl rings are optionally 
substituted by cyano and Ci^alkyl; and 
R 2 andR s ; are as defined above 



or salt, solvate or pro-drug thereof. ~ — ' ~~ 

A further preferred group of compounds of the invention comprises a compound of 
Formula (la), wherein: 

A is optionally substituted C,. 5 alkylene; 



R 7 



v n-b4- 

B is selected from optionally substituted C^alkylene or the group ^ formsa 

ring containing C s . 7 heterocyclic ring; 
R 1 is hydrogen or C M alkyl, preferably hydrogen; 

R 2 is an optionally substituted monocyclic aromatic ring structure, preferably optionally 

substituted phenyl, most preferably 3,5-dimethylphen-l-yl; 
R s is a group of Formula (HI) wherein the group of Formula (HI) is selected from a group 

of Formula Dl-a; IH-b; IH-c; IH-d; Hl-ej m-f, m-g , IH-h, Dl-i or: IH-j; 

•"-a lll-b lll-c 



IH-d III- 



R 24 



ncX -r-vT AJC c " a ' ky,x -' 



~ C. .alkvK " 

">•' m-g m-h 



m-i in.] 

wherein R 23 , R 23 *, R 24 and R 25 are as defined above, preferably the group of 

Formula (HI) is selected from (Hl-a), (HI-g) and (IH-h); 
R*and R <a , are independently selected from hydrogen and optionally substituted C,. 6 alkyl; 
R is selected from: hydrogen or C M alkyl; 

R" is selected from hydrogen, cyano, C^alkyl, haloC^alkyl, CWIkynyl, C^alkanoyl, 
C M alkoxyC M aIkyl, C^alkoxycarbonyl, N,N-di-C M alkylamino, aryl, arylC,. 6 alkyl, C 3 . 
7cycloalkyl, C 3 . 7 cycloalkylC^alkyl, heterocyclyl, heterocyclylQ.ealkyI, or 
heterocyclylcarbonylC M alkyl wherein aryl and heterocyclyl rings are optionally 
subsfrtutedhyjjyano^n.d Cj^alkyl; and 



# 
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R 2 , and R 5 ; are as defined above ^ 
or salt, solvate or pro-drug thereof. 



5 




Formula (lb) 
Wherein R 1 . R 2 R s - » 7 »8 A „ , _ . 

*. « , K , R , R , A, B and M are as defined above 

or salt, solvate or pro-drug thereof. 



R 2 ? R 2 ? D 23a 



r25 ^N 



Ilia 

whereinR-R-^^^s^^^^ ' 
15 or a salt, pro-drug or solvate thereof 
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According to a further aspect of the invention there is provided a compound of Formula 
(I), or salt, solvate or pro-drug thereof, wherein R 3 is selected from a group of Formula (lib), 

Formula (lid) or Formula (Ilf) and R 1 , R 2 and R 5 a re as defined above. 

Particularly preferred compounds according to the present invention are wherein the 

5 compound is selected from: 

2-[3-(2,2-dimemyl-3-oxo-3-pyrro^^ 

pyra2ol-4-yl]-iV-(2-pyridm-4-ylemyl)ethanamine; 
2-[3-(2,2-dimemyl-3-oxo-3-pyrroUmn-l-ylpropoxy)-5-(3,5-dimemy^ 
pyrazol-4-yl]-i\^(2-pyridin-4-ylbutyl)emanamine; 

10 2 -P-( 2 ' 2 ^niethyl-3-oxo-3T(7-azabicyclo[2.2.1]hept-7-yl)propoxy)-5-(3,5- 
dime%lphenyl)-l#-pyrazol^y^^ 

2-[3-(2,2-dimethyl-3-oxo-3-(7-azabicyclo[2.2.1]hept-7-yl)propoxy)-5-(3,5- 

dimemylphenyl>m-pyrazol-4-yl]-Ar-(2-pyridin-4-ylbutyl)emanamm 
or a salt, pro-drug or solvate thereof. 

15 The compounds of Formula (D may be adniinistered in the form of a pro-drug which is 

broken down in the human or animal body to give a compound of the Formula (I). Examples 
of pro-drugs include in-vivo hydrolysable esters of a compound of the Formula (T). 
Various forms of pro-drugs are known in the art. For examples of such pro-drug derivatives, 
see: 

20 a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press 
1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and H. 
Bundgaard, Chapter 5 'Design and Application of Prodrugs", by H. Bundgaard p. 1 13- 

25 191(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and 

e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984). 

An in-vivo hydrolysable ester of a compound of the Formula (I) containing a 
30 carboxy or a hydroxy group is, for example, a pharmaceutically-acceptable ester which is 
hydrolysed in the human or animal body to produce the parent acid or alcohol. Suitable 
pharmaceuucally-acceptable esters for carboxy include C^alkoxymethyl esters for example 
— .. metoOX Z me ? yl ' C !^ noyIox y meth y 1 "to* for sample pivaloyloxymethyl, phthalidyl 



# 
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^ycioh e x,<caroonylox,e,a,l : l^iioxo 1 e n .2.o„, Im = avle L f 

- cMh^^SXT 5 " mett,yw ' 3 - 

Wvo h y drol y sisrffte ^~ OTMdre, ^-~««c l , aS a rcsultofthei „. 
A saJechoa „ f ta . vivo hydrolysaUe J™ **" ^ ^^^Piooyloxy^xy. 

ca,ho„„e a^, ^^^SJ*"* * - 

cartaa.a.ea), dia^a^, a^^~*^^ * 

- aa acid-addi .o s l:;~r ^ " - 

hydrochloric, hyd^-oaac JT" T °' ««• **«™o^ 

„..,.•..• '"""■omc.solphunc, phosphoric, trifluoroacelic ciMcnr™, • 

«dd,0oa a auitablc Phatmaceurically-KceMabla aal, «f . " Cld - 10 

sufflciaaay addic ia « atah m J J, T! ° 0mPO,,nd " *' *» «** » 

20 o^c hase which affords a pt^otaaJT^ . ™ "*" OT 8 88,1 «*" - 

^-C^xyCyolTc ^ "* « 

The compounds of Formula (I) wherein 

W for compounds wherein X is N and H 8 i« n>j 

' SCN ' KM »- "tad- 
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XXXII 



XXXIII 



0» for co m pounds wherein X is N and R 8 is hydrogen, cleavage of the cyano group of 
compound of formula XXXIH in the presence of acid to produce compound of 
formula XXXIV 



j-H 



5 XXXIV 

(O for compounds wherein X is CH and R 8 is N0 2 , reaction of compound of 
formula XXXV as follows 



R \ Jl 

6a X V 



R6a \lIX SMe H s 




XXXV 

XXXVI 

(d) for compounds where X-R 8 is O, reaction of compound of formula 
10 as follows 



xxxvn 
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XXXVII 

(e) for compounds where YP 8 ;-n XXXVIII 
asfollows -O.reaconofcona pound of formula XXXH 

>V-h f 

B / O 




R 

xxxix 

5 (0 to form a compound wherein Y.v XXXX 

XXXXI as followT ^ X " ^ ReaCti ° n ° f • —Pound of formula 

J X 




\ 

XXXXI 

and thereafter if necessary: 
i) converting a compound of the Formula m w« «. 

ffl) forming a salt, pro-drug 0 r solvate. 

It will be appreciated by those skilled in the art th« t ,k 
invention certain re„ cao „a, gr 0ups _ „ " " " proM,ses ° f *• P"*"* 

.5 P^onor^ecotnponndso^ollTl: d T^" 8 ^ ^ 
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The protection and de-protection of functional groups is described in -Protective Groups 
m ° IBaniC ChemiStry ' ^ J-W.F. McOmie, Plenum P ress (1973) and Protective 



5 A suitable protecting group for an amino or aUcylamino group is, for example, an acyl 

group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or tert -butoxycarbonyl group, an arylmethoxycarbonyl 
group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The de- 
protection conditions for the above protecting groups necessarily vary with the choice of 
10 protecting group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl 
group or an aroyl group may be removed for example, by hydrolysis with a suitable base such 
as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl 
group such as a ^-butoxycarbonyl group may be removed, for example, by treatment with a 
surtable acid as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an 
15 arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed for 

example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a I^wrs acrd for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a prrmary amino group is, for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimemylaminopropylamine, or with hydrazine 
•A suitable protecting group for a hydroxy group is, for example, an acyl group for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The de-protection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
group such as an alkanoyl or an aroy, group may be removed, for example, by hydrolysis with 
25 a surtable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis ' 
30 wrth a base such as sodium hydroxide, or for example a ,m-butyl group which may be 
removed, for example, by treatment with an acid, for example an organic acid such as 
tnfluoroacetic acid, or for example a benzyl group which may be removed, for example by 
- - hydr0 ? enatl0 . n over * catalyst such as palladium-on-carbon. 



#- 
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o o 

2 

Scheme a 





3 4 

S 





«-.*».«-^ i; a :~ fo ^ ai - me " toimi -"«-^ 
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+ HO — B — R 8 





Scheme c. 

alcohol 8 to form a compound of formula 9, followed by deprotection. 

EXAMPT.ire 

The invention will now be illustrated with the foil™;,, ,- . 
10 which, unless otherwise stated; * aon - tea ** Samples in 

(i) evaporations were carried out bv rotarv m™™* ■ 

^ -'~i=z:=;rr 

(m) yields are given for illustration only and are not necessarilv th. • 
attainable; necessarily the maximum 



(iv) ^^turesoftheend-productsoftheFormulamwen,^ „ 
(Senerallyp^^^ 

v tccnniques, proton magnetic 
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resonance chemical shift values werP ™ " ? ' 

"""^ «• MUptei br. broad; qnanel> quta _ 

iniia-ied (IR) or NMR analysis; ^^»**»»Wt y( H IL c ) , 

(vn) isolate". refere w ^ lMere,t KMdwt Art.9385); 

„ r5 0„ m ^ "* . *. an 



Abbreviations 
DCC 

DEAD 
15 DMAP 
DMSO 
DMF 
DNS 
EDC 

20 

HOBt 

LHMDS 

THF 



1.3-dicyclohexyIcarbodiimide 
diethylazodicarboxylate 

4-dimethylaminopyridine 
dimethyl sulphoxide 

dimethylfonnamide 

2,4-dinitrobenzenesuIphonyl 

hydrochloride 

1-hydroxybenotriazole 

lithium bisCtrimethylsily^amide 
tetrahydrofuran 



25 jExamp lp i 



2-[3-(2^.din,ethyl.3.oxo-3-pyrrolidin 1 „i„ 





Example 1 



# 

100811 



-30- 

A sohition of 1 ( 123 m . o.„ ^ „ ^ 0 ^ ^ ^ 
Yield : 100% 

'HNMR^um (DMSO d.) : 1.27 <s. 6H) ; 1.75 (n, 4H) ; 2.3 (a. 6H) ; 2.55-2 95 ( m 8H ) . 
3.5 (m, 4H) . 4.18 2H) ; 7.03 fc ,H) ; 7.10 fc 2H) ; 7.2 «, 2H) , , 44 d 2H, ' 
10 MS-ESI:490[M+H)* 



The starting material was prepared as follows:- 

O M 








DNS^ 




DNS. 




A solution of methyl 3,5-dimethylbenzoate (25 g • 152 mmnN an n k 1 , 
15 nunoDinTHPnnOmn ^ ^ ^ , 152 mmol) and butyrolactone (40 ml ; 520 

"unoi; in ltiF (300 ml) under argon was cooled to 0°P an H t™*»,* ^ 
(im mi • onn , t0 U C and treated dropwise with LHMDS 

UUU ml ; 200 mmol : 1M in hexa^* - . n,- „• ^ 

, in nexanes). The mixture was stirred and allowed to warm to mnm 

^pe^overtri^ToeT^wasevapo^.Thereridoewaa^uptairaTdr 
orgaotcphase was washed wi* sa, ao. NaHCO,. brine and drieri over M io xl!^ 
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MS-ESI:219[M+H] + 

10 Compound 2 (7.43 e- 34 mm «n 

~ l g ' -^mmol) was dissolved in EtOH f2nn mn . 
ml ; 354 mmol) was added The mix* «. • } and hydra2ine h ^ (17.2 

mwture was sti ned for 30 min Th» o^i 
and the residue was triturated with nentan, t • . W3S eva P°^ 

urarea with pentane to g,ve 3 as a white solid (7.05 g). 

Yield : 90% 
15 'HNMR spectrum (DMSOd,v o to, 

* 'H, ; 7 . M fc ££££ fe «* ' 2 58 ft ^ = *» * «0 ; 4.8 «, ; 7 ; 0I 

MS-ESI:233[M+H] + 

A mixture of 3 (4.26 g ; UA ^ and 4 (4 51 e • to , 
20 was treated with K 2 CG 3 (5.07 g • 36 7 m „T. . tk ' mnK> l) ln DMA (40 ml) under argon 

chromatogmphy eluting with increasingly polar mixZ ^ ^ *" ^ by ^ 

EtOAc) to give the alcohol S a ° f EtOAc/CH >Cl 2 (0 to 100% 

S ve tne aJcohol 5 as a pale yellow oil (6.56 g). 



25 

Yield : 93% 



'HNMR spectnim (DMSO dcViw/. «n , 

(brs, 1H). 

t 

Afflixmreof 5 (3.85g; 10mmol),pha w i tai<te n «,„ „ 

— * 1*. mix to was J„ d rSTI ar8 °° ^ "* DBAD ( « 3 * i 40 

"" S fOT Ih *- — was add*, -n*^ 
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was exlraoted «*b EW and the cranio phaae was waahed with water, brine and dried ever 
MgS0 4 . 



i^~™^"> whieh. withou, fiMher purifieadon, was immediate* teken np 

- ^^sranmiteo^ 

stirred for 1.5h and thpn *k« t^tt „ 



sttned for 1.5h and dten the EtOH was pamal.y evaporated Addidon of CH« caused 
Ptecipitedon of phthalhydmzide whieh waa altered and rinsed with CU, The filtrate was 
evaporated and the residue was pmified hy flash chromategraphy elutrag with inemasing,, 
polar nnxtnms of EtOAe/CftCl, (0 to 100» EtOAc) and then MeOH,CH,Cl, (0 to 8% 
MeOH) to give 6 as a beige solid (2.34 g). 

10 

Yield : 61% 

TJT.TT 1 " (DMS ° * : (S ' 6H) > 179 ^ 4H > ' 2 33 * ™> ; 2.52 On, 2H) ; 
2-67 ft 2H) ; 3.5 ( m , 4H) ; 4.18 (s, 2H) ; 7.03 (s, 1H) ; 7.14 (s. 2H) ; 8.95 (br s, 

MS-ESI:385[M+H] + J * 



15 



A solution of 6 (200 mg ; 0.52 mmol) in CH,C1 2 (5 ml) was treated with 
topropylethylamine (135 ul ; 0.78 mmol) and cooled to 0°C. A solution of 2 4- 
^benzenesulphonyl chloride (153 mg ; 0.57 mmol) in CH.C1, (1 ml) was idded dmpwise 

20 P^d^dy by flash cl.omatographyelu^ 

EtOAc/CH^ (0 to 50% EtOAc) to give 7 as a cream solid (224 mg). 

Yield : 70% 

25 ^irr" ^ *' : 1M <S ' ^ : 4H) ; 239 * ^ = " 7 0* 2H> ; 

1H) ; 8.6 (br s, 1H) ; 8.83 (d, 1H). ^ 
MS-ESI : 615 [M+H] + 



Ann.ter.of 2 (170 mg ; 0.27 mmol), 4-(2-hydn>xyethy])-pyridine (38 rag ; 0.3 mmol) and 
30 tnpheny,phosphine (283 rag ; 1.08 mraol) in THF (10 ral) a, 0-C nnder argon was nested 
wtth DEAD (170 n, , !.„8 ramo.,. The mixtrae was .flowed to warn, ,o roora temperatera for 
30 n»n. when water was added. The raixtere was extracted wid, EtOAc and the organic phase 
_ was washedwid, water, brine and dried over MgS0 4 . Theresidoe was purified by Art 



# 
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Yield : 63% 



5 'HNMRspectmmCDMSOdfi) : 1 27 ( s fim . i n , . 

ft ™> : 3.4 (m, 4H> , 3.48 «J, 3 56 f !L ' ^ ; & ^ J "» ft ^ » 2 « 



10 Starting material 4 was prepared as follows.- 



A mixture of 8 H4 4R a ■ on ,v 4 
evaporated and --^ J^^^^*~ 

nature was allowed to warm to rol T ^ * (3 ° 

~tha,HC^ « 
was purified by flash chromatography ^^^^ 
20 EtOAc/CH2C12 (5 to 10% EtoT7, P^ar mixtures of 
P to 10% EtOAc) to give 4 as a white sohd (6.5 g). 



Yield : 70% 



25 



1 HNMRspectrum(DMSOd 5 ):139fs dm-io, ^ 

MS-ESI : 235 M + W ' ^ 4H) ; 3 57 (m ' 4H > ' 3-62 (s, 2H) 



ISERAPRUT1CUSES 



■ 
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*4 emuhuons,, suppose, ointmentSi mmSi 

The compound „ f ^ nMy ^ ^ ^ 

a4 M . SII a nm a re p rasiW ,. suchaspaientenjOTrecWadni Forintravenoul . 

*mg adn_, 1 to 4 times per day. The intravenous, auhcuraneous md 

ota, dose tvhich ^ ^ yalent to fc ^ J™ 

15 W,*,..,,,,^ A s „it* I ep„ aI maceedcalro ra u 1 auon 

» one for era, administration in urn, dosage ronn, f„ r exarople as a ta*e, ™T 

Buffers, pharmaceutical^ acceptable co-solvents (eg, polyethylene glycol, propylene 

^^'^mventionra^mtta^f^^ 

25 ytebyWay0fa ^ toi " W ~»»^^«»FSHtn^o r 

reiatea condition in the patient. Bv 'Wvmtm»» 

_ . V ay P reve nting we mean reducing the patient's risk of 

contracting the condition. By "Heating* we mean eradicating the condition or reducing its 
eve„»m,hepatie„,. Bxampiea „ f sex hormone reiated eondidon. aro: a sett heir 
30 dependent cancer, benign prostatic hypertrophy, myoma of the uteros, endomeroT 
pontic ovarian disease, utertne fthroids, prostate, myoma uteti, mrandam Td 
pracocrous puberty. Ettamp.ea „f ae* hoi mo„e 
_ utenne cancer, hreaa, cancer and pituitary gonadotrophe adenoma 



m 
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P revent sex-hormone related conditions 

described in interna i mniMtors (RTKIs) (for example those 

hereioby^ce); *—»*«*— »»'ch do« to toCMpomc<i 

15 

ffowth too, hep^l^ ^ «"* * — <**>• ^ved 

«0 biological response modifiers (for Manlpte intelferon) . 

antibodies (for example edreeolomab); and 

S gents (tor example nitrogen mustard, melphalan, 
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chlor m b KU , bnsaphan> ^ loph ^ m .^. 3 f ^ 



5 amsacrine, topotecan, irinotecan). 



ASSAYS 



10 



15 



^^^Asg^ing Rat pituitary fGnRHRg^or 
The assay is performed as follows:- 

\paTnrr mmembmesprepaKd,tomrM ^' i — ^a Tri ,Hc, buffer 

(p tt 7,,50^ con ^ stovtaes _^ (oi%) ^ i23 ^ B ^^r 
hours. 

2- Rapidly filter and repeatedly wash through a glass 



C for 90 minutes to 2 



or,.. - - — fibre filter. 

3. Determine the radioactivity of membrane bound radio-ligand 
20 Prom this data, the IC 50 of the test 



s using a gamma counter, 
compound can be determined as the concentration of 



25 MQ£ ^^aUiu ffl GnRHRgcegtor 

Crude membranes prepared from mr. 

pdreairomc -HO cells expressing human GnUR^n, 
sources for the GnRHrecpntnr u s »uman unKH receptors are 

1JDUSere]lnt °GnRHreceptorsby50% r ,25 nn.,o» v ✓ 
f g§ ^° Determine Tnhjbjtionjgf^^ 
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preparation nfpjtujtarg^lands 

The glands are further processed bv ^ SaIt S ° Jution (HBSS). 

10 

1. Centrifugation at 250 xg for 5 minutes; 

2. Aspiration of the HBSS solution- 

and 0.2% 

0-1% mm**. -"»«*'»«- — W amino ^ „ -< 

wcing of 1.0ml of this suspension in each of a 24 well h*„ ,u u 
mainfai™,* • u Wlth 1,16 cells being 

maintained in a humidified 5% m^/csar ■ S 

30 2/95% atoOS * here « 37°C for 3 to 4 days 

Testing of Compounds 
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The test compound is dissolved in DMSO to a final concentration of 0.5% in the 
incubation medium. 

1.5 horns prio, tothea my, the cell, arc washed thrce toes ^th DMBM coMataing 



0.37* N.HC03. 10% hon* ^ 2^% rc^ bovme ^ l % „„. ^3^ 3^535^ 
5 C100X), 1% glutamic (100X), l%peniciIU^ t rcp t omy=inao,OOOu n it S ofeachperrcl) alul 
this medium . 

FoUowing this, 1ml of fresh medium containing the test compound and 2nM GnRH is 
added to two wells. For other test compounds (where it is desired to test more than one 
10 oca^ ta „^ to ^ M ^ < ^ i ^ mcubationismencarriedout 
at 37°C for three houis. 

Following incubation, each well is analysed by removing the medium from the well 
and centrifuging the medium at 2000 x g for 15 minutes to remove any cellular material The 

assay. Comparison with a suitable control (no test compound) is used to determine whether 
the test compoundreducesLHrelease. Compounds accordingto the present invention have 
activity at a concentration from InM to 5 pM. 
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CLAIMS; 



39- 



A compound of Formula (I), 




Formula (!) 

wherein 

R' b selccttd to: hydro8en , „ ptiollaIIy , ubst|mttd opt . oDaijy subsdtuted 

aryl or opuonally-substituted arylC^alkyl; 
R 2 is an optionally-substituted mono or bi-cyclic aromatic ring; 
R 3 is selected from a group of Formula (Ha) to Formula (HQ: ' 



N-B-R 8 

Formula (Ha) 



R 7 



R° / 



N-B-R 8 



I 

N — J — K— R 



.8 



,6a 



Formula (He) 

r 

N-R 21 



R 6 M/A 



Formula (lib) 
R 7 

N-J-K-R 8 



Formula (Hd) 



Formula (lie) 



R" 

R6a ^r A 



r 



4 Formula (ID) 

R is selected from: hydrogen, optionally substituted Chalky,, optionally substituted 
aryl C.^perfluoroalkyl, cyano, nitro, halo, R 9 0(CH 2 ) m -, R»C(0)N(R 18 )- 
^RV^QON^V or R'S( 0n ) -; 
R is a group of Formula (DI): 
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17 



4- 



£6rmula.(ID^ 



R and R ate independently selected from hydrogen, optionally substituted 

Cr^kyl, optionally-substituted aryl or optionally substituted arylC^alkyl, or R< 
andR taken together and the carbon atom to which they axe attached form a 
to which they are attached form a carbonyl group; 

or when A is not a direct bond the group ~* « fftrm . 

^ F ronnsacaibocycUcringof 
3-7 carton ato^ „ r . taen^l* ring one ^ ^ 

or the group < f ™ a het ^ychc ring containing 3-7 carbon atoms and 

one or more heteroatoms; 

R' is selected from: hydrogen, optionally-substituted C,.alkyl, optional-substituted 
arylC^alkyl, optionally-substituted aryl, optionally substituted heterocyclyl 

15 RR0 NC(O)C 1 . 6 alkyl,-C(NR 9 R">) = NH; 

^or when R 3 is a group of Formula (He) or (Ed) R' is of the formula -J-K-R 8 - 
R is selected from: 9 

(i) hydrogen, C^alkyl, C 2 . 6 alkenyl, C^alkynyl, haloC^alkyl 

Ca.alkoxyC^kyl, hydroxy, hydroxyC,.alkyl, cyano, N-Q.alkylamino, 
N,N-cu-C M alkylamino, C,^alkyl-5(O n )-, -0-R b , -NRV -C(0)-R b - 
C(0)0-R b , -CONR b R c orNH-C(0)-R b , 

where R b and R< are independently selected from hydrogen and C^alkyl 
optionally substituted with hydroxy, amino, N-C M alkylami„o 
^-a-CMalkylamino^^ 
(") nitro when Bis a group of Formula (IV) and X is CH and pis 0- 

M C^ycloalkyl aryl or aryl^alkyl each of which is optionally substituted by 
— - R--» R and-Ri 4 ; 
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(iv) -CQ>"yI.-(0)-Iiete ro cyclyI,-aryl-fOl a r„i ,. , 

sub S d tated by R » R » "* ° f «"** * "Pfonafly 

R 12 , R» ^ RM; «"* of which i. optionally substituted 

(vi) a group selected from R", R « ^ rU 
R and R 10 are independently selected Wu ^ 

arylCwallrvi o„ „• „ 0 P b °naUy substituted 

^i-ealkyj, an optionally substituted carbocvclic rin„ 

carbonyl group; hey 316 ■ ttacl » d f °nn a 



C,^lkyl-S0 2 N(R J V onHn „ ! ^.optionally substituted 

y U3N(R>, optionally substituted aryl-SO^®*)- 
Ci-aperfluoroalkyl-SOsNOl^ • „ 
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R is a group of formula R lto -C(RW.- wherein R 18a is selected from- 

R»OC(0)-, RV»NC(OK RW, R»C(OK R>C(0)N(R'V, R^0NC(O). 
R^C(0)N(R»K R'SCWCR^, R^^x^ r9c(0)q _ r9qc(q 

optionally substituted heterocyclyl; 

or R" and R 18 when taken together form an optionaUy substituted carbocyclic 

nng of 3-7 atoms or optionaUy substituted heterocyclyl; 
R 19 is selected from: hydrogen, optionally substituted Chalky, optionaUy substituted 

aryl, optionally substituted arylC^alkyl, optionaUy substituted C 3 . 7 cycloalkyl 

optionaUy substituted heterocyclyl or optionally substituted heterocyclylC^aUcyl- 
R 20 is selected from R u or R 13 ; 

R 21 and R 22 are independently selected from hydrogen, optionaUy substituted 
C^alkyl, optionaUy substituted C^Tcycloalkyl, optionaUy substituted 
heterocyclyl, optionally substituted heterocyclylC^alkyl, optionaUy substituted 
C^alkenyl, optionally substituted C^alkynyl, -(C^lkyDaa-S^C^alkylW; 

R'OC^alkyl or RV^O^alkyl, with the proviso that R 9 
and R independently or taken together are not optionaUy substituted aryl or 
optionaUy substituted arylC^alkyl; or 

R 21 and R 22 taken together fonn an optionaUy substituted non-aromatic heterocycUc 
ring; 

A is selected from: 

(i) a direct bond; 

(ii) optionaUy-substituted C.salkylene wherein the optional substituents are 
independently selected from: optionaUy-substituted C,. 6 alkyl 
optionally-substituted aryl, optionally substituted arylC.^kyl or substituted 
arylC^alkyl; 

(iii) a carbocyclic ring of 3-7 atoms; 

(iv) acarbonyl group; 

--'fvv > 
N—B-f- 



or when R 3 is a group of Formula Ola) or (lib), the group ^ 

a heterocycUc ring containing 3-7 carbon atoms and one or more heteroatonJ; 



forms 



m 
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or v,he„ R> is . ^ FonnoIa ^ ^ ^ ^ ^ 

B is selected from: 
CO a direct bond; 
C») a group of Formula (IV) 

fl— <CH 2 ) p 4~ 

(a) * « 

Formula (TV) 

wherein: 

X is selected from N or CH, 

wherein at position (a) Formula (IV) is attarh^ *u 

(cn , _ . . v is attached to the nitrogen atom and the 

(CH 2 )p group is attached to R 8 ; and 

("i) a group independently selected from: optionally substituted C^alleylene 
optionally substituted C^alkynyl, C^alkoxy, " ' 

(C,. 5 alkyl )a3 .N(R^- (C^alkyl^, 

or the group -B-R* represents a group of Formula (V) 



A. 



R 1t 



Fonnula (V); 

or the group 



^ f0imS 3 heter ° CyHC dng COntai ™S 5-7 carbons 



100811 



m 



-44- 

or-the-group ^oims,a_hetejoc.yclicjing^containing 3-7 carhnn atoms 

and one or more heteroatoms; 
E is -O-, -SCOa), -C(O)-, -NR 15 - or -C(R»R 10 ) q ; 
Fis-E(CH 2 V; 

5 G is selected from: hydrogen, halo, N, 0, 8(0,0, C(0), COR^R 10 ),, optionally 

substituted Q^akenylene, optionally substituted C^alkynylene or a direct bond 
toR 18 , 

J is a group of the formula: -(CH 2 )s-L-(CH2) s - wherein when s is greater than 0, the 
alkylene group is optionally substituted 
10 K is selected from: a direct bond, -0-(CH 2 ) s -, -C(P)-(CH 2 )^ , -S(On) -(CH 2 ) S -, 

-N^MCHz),-, -OC(0)-(CH 2 ) s -, -C(0)0-(CH 2 ) s -, -OSCOJ-CCH,),-, or 
-SCO^-O-CCH^-; 

L is selected from optionally substituted aryl or optionally substituted heterocyclyl; 

Mis-(CH 2 ) 0 . 2 -O-; 
15 n is an integer between 0 and 2; 

p is an integer between 0 and 4; 

q is an integer between 0 and 4; 

r is an integer between 0 and 4; 

s is an integer between 0 and 4; and 
20 t is an integer between 0 and 4; 

with the proviso that 

(i) when G is hydrogen or halo, then R 17 and R 18 are both absent; 

(ii) when G is O, S(O n ), C(0) or C(R u R 12 ) t then G is substituted by a single group 
independently selected from the definition of R 17 or R 18 and when G is a direct 

25 bond to R 18 then G is substituted by a single group selected from R 18 ; and 

or a salt, pro-drug or solvate thereof. 



2. 

30 



A compound according to Claim 1 wherein R 3 is selected from a group of Formula (Ha) 
or Formula (Tib). 
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3- A ^7* gto ^ 2 ^-~,~ C ,^ yteneor 

7 , 

forms a ^heterocyclic ring. 



the group 



r , 

■> K rorms piperaziny]. 

opSonally substituted by R", R» Md r» ^WCi^Ikyl each of which is 

15 Ill-j; 1S seJ ected from any one of IH-a to 



R 25 



-V"Y "Y Sc. 



r 




„,: ,1 c " a,k>KH 

wherein: 1 
bet represents an optionally substituted l 
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15 



fom,.n„H „ gelherW " l " ,lecart o , "° which they are attehsd 

-* * -Ar. whereR-rep^ c , 4alky , ene md ^ 

n-n* ( " R ^"! ,resMls «"<'PlionaIly S uteS t u te d3- to 8- 

heteroatoms independently selected from O, N and S" 
or where the groop of Pomula m _ ^ ^ r!4 

3 re 8- reentered heterocyclic ring oprio^y containing 
heteroatoms independently selected from O, N and S; 

A compound according re any om! ^ p 
hydrogen, Chalky! or aryl. 

Acompo n „d K c 0 rdi„gre an , OMOftep ^„ gctoswhercinRlishydro ^ 
A comdpound selected from: 

P^o^ylW-pyrid^^ »W 

P ^ 0l ^^^(2-pyridin-4- y lbut y ])ethanamine; 



20 8. 



25 



10. 



• 
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5 -^P-inigorso, JZeoT A, - (2 - Py " d ' n - 4 - ) "~—-; 
1 1- A oompoimd, or sale, p ro -dn,g or s „ lvate hereof M 

1 to 10 for use as a medicament * 10 ^ °" 6 ° f Clata 

'0 12. Apharmaoemicalformolataeompn^ a compouod „r S alt,oro-d„ 

■K-rmone aeavity. ^ ** -Ieaam 8 

- .empeoocao,^, r r^ZZ^T " ^ ^ 

entmg a sex hormone related condition in the patient. 

oimone dependent cancer, benign prostatic hvrw™^ 
uterus. V ^"^rtrophyornayomaofthe 



30 



16- Aprocess of producing a compound or Formula (I) wherein R* i s 

W and B is a group of Formula (V) or salt Dro d *"* ****** 

any one of Claims 1 to 10 wherein * g ^ ^ ^ 

anyoneof st eps ( a)to ( fi ^ & ^ ^ ^ ^ 

(a) for compounds wherein X is N and R 8 , 0 ™ 

formura XXXn as foHow/ K " d * " «• — ° f ■ «~ of 
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■V-C 





XXXII 



XXXIII 



(b) f ™»P°«ndswherei„ X ^^ 



XXXIV 

(c) for compounds wherein X is CH and R 8 is N0 2> 
XXXV as follows 



reaction of compound of formula 



-NO, 




•7-Sm. h . 



NO, 




XXXV 

(d) for compounds where X-R 8 is O, 
follows 



XXXVI 

reaction of compound of formula XXXVII as 
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XXXVII 

(e) for compounds where X-R 8 is O. 
follows 




R 

XXXVIII 

reaction of compound of formula XXXIX as 




XXXIX 



(f) to form a compound wherein X is nitrogen 
XXXXI as follows 



xxxx 

reaction of a compound of formula 




XXXXI 

and thereafter if necessary: 
i) converting a compos of ^ p onml]a „ ^ ^ ^ ^ ^ 
11) removing any protecting groups; 
iii) forming a salt, pro-drug or solvate. 
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